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(54) yCTPOfiCTBO Alfl PEMOHTA 06CAA- 
HOfl KO/lOHHbl 

(57) M3o6peTeHwe othochtcs* k peMOHTHO-wao- 

" /IWUMOHHblM pa60T3M o6C3AHb/X KO/lOHH He<£- 

Tera3dBbJX cxaaxMH p/\n BOCCTaHOBnennfl nx 
repMeTMHMOCTvi. UeAb-noawiueHHe HaAexno- 
ctw ycTaHOBkw MeTa/i/iviiecKoro nnatTupf* 
(Mn). B KOpnyce ycTpo&CTBa ycTawoe/ieHbi 
3/ieKTpoABnraTenb c peAyioropoM. rvtAPOMacoc 
h rHApouMAnuAP c rio/ibiM nopaineM m luto- 
kom, FIoa MIT "a Bany Kopnyca yCTaMOBnena 
pacxaTbfBaiomaw ronOBica(Pr). B hh^hc* h-ic- 



TM KOpnyca C 803MO*H0CTb>O B3aMMOA6l/iCTBwa 

c MD p33MemeH ynop c *teCT*o cbbssmhwm c 
hum npwBOAOM ero ocesoro nepeMementifl. 
HaA Pr pacno/io*eH AopHupyromMft KOHyc , 
ycraMOB/ieHHUft Ha ujTOxe c B03MO*HocrbK> 
B3anMOAetfCTBna c Mn. npwaoA nepeMeme- 
hub ynopa Bwno/meH a bma& An<jxj>epeHuwa/ib- 
Horo nopUJM«. ycTaHoeneHHoro 8 Kopnyce m 
o6pa3yioiiiero c ero CTemeaMn A»e icaMepw. 
OAHa M3 KdMep rMApaa/iMHecKM cesi3aHa KaHa- 
/iom c nonoCTbK) MarMeiaHMJi, a Apyraa - APy* 

fMM Kfl H3/10M C DOflOCTblO 0C?CW83HMfl 

rviApOMacoca. Meacay co6otf KaMepw cBaaanbi 
KaHanoM c pacnonoweHHbtM a wcm o6p8thum 
K/ianaHOM co ujtokom. KoHyc. npoxoA* "O MO. 
Ae<t>opMvtpyeT ero a mmauhaP h npw*wMaeT k 
p«MOHTMpyeMow rpy6e. nepeMeiAaeviafl 
BC/ieA 3a KOMycoM PT cosaaer Aono/iHMTe*b- 
wyio n/iacTwsecKyK) fle<t>opMauwio. ripn aoctw- 
xeHHd aapxHero no/TOKenuft cbqkm 
topuom B03AeHCTByei Ha ujtok Knanana, koto- 

PWM OTicpblBBeT AOCTyn pa60M6" MOlflKOCTH M3 

Kawepw HaA noptuMeM no xaHa/iy b nonoctb 
Bcacbi8aHMfl ruAPOHacoca. KonraKTHaa nno- 
maA*> n yAepMW83K>iAee ycmine Mn na ct6hk<? 
o6caA«OM KOnOHnbi AOCTaTOMHw ai« ero yA^P' 
xaMHP. 1 nn. 
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l43o6peteHne othochtcw k ycrpoPiciaaM 

/yifl peMOHTHO-M30/lflUMOHHblX pa6oi 06C3A' 
HUX KO/IOHH He<$>Tera30BbtX CKBaXliM C Me/»bK) 
BOCCTartOB^eHVIJl MX repMeTViMHOCTM. 

Ue/ibto M3o6peTeHn« RB/iRercfl noeuuje- 
Mwe HaAG^MOCTM ycraHOexM MerannnMeCKoro 
n/iacTwpp. 



Ha sepTe)»<e cxeMatuMHo M3o6pa>KeHO 
npeAiaraeMoe ycTpo^CTBO a^» peMOMra 06- 
caAHOfl KO/tOHHW. npoAOAbMww pa3pe3- 

B uwnMHApu^ecKOM Kopnyce 1 ycTpOwiCT- 
ea, cnycxaeMoro b CKBa^KMny na Ka6ene 2. 
pacnoflOKceH 3neKTpoABwraTenb 3 c peAy*To- 
Pom 4. A0y xnrt y Hxe P HW ^ r^Aponacoc 5 c Bca- 
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CbiBatou^MMki 6. HarneTaTefibHbiMU 7 h P^ay*- 
i^viOHHbiM 8 KiianaMaMw. .MAPOUwflwHAP 9 c 
no/ibiM nopujKeM 10 u ujtokom 1 1 . AM<t><pepeH- 
UManwHwrt nopiwenh 12, aBnaiomnHCfl npviBo- 
AOm oceuoro nepeMeuieHua ynopa 13. w 

xeCTKO C HUM C8»33HHblVl. AOPHHPYKWH* KO- 

Hyc 14 c noAnpyjKuneHHWMvi n/iaBa*omnNui 
nnaujKaMH 15. pacxaTWBaiomaH ro/ioaKa 16 K 
n po AO /i b h o-ro<(> p wpo aa m m u ft m eTa n/i mm ec k wft 
nnacrwpb 17. Pa6osue nonocra rwApoun/iuH- 
Apa 9 m no/ioro nopoiH* 10 rviApaBAHnecKK 
ce*3aHw Me>KAy co6ofl no Kana/iy a- «epe3 noA* 
npy>KviHeHHWM 30/iOTHWK-nepexn>oMaTe/ib 18, 
KaMepa, o6pa30B3HHaa ctcwiomm xopnyca * 
AH<t>4>epeHUManbHUM nopUJHeM 12, rwApaanH- 
mgckh cBHaawa no xananyjc no/ioCTbK) Hame- 
TaHMR rwApoHacoca. 

Apyraa xaMepa. o6pa30B3HHaa ct6hk3Mh 
Kopnyca n A"<M >e P eMl * v,a/,bHb,M nopumeM. 
ruApaa/JwecKM ctewana c nonoctbio Bcacwea* 
hm« rMAPOHacoca KananoM#. 

B Aw<t>'<l>epeHuwanbHOM noptuHe ai« cb«- 
3wo6evix Ka^ep Buno/meH xaHan c axcwanbHO 
pacnonoKeHHWM o6paTHWM K/tananoM 19 c 
BwCTyrraom^M M3 Kopnyca uitokom. B wcxoa- 
hom no/ioxeHMw K/ianaH 19 3axpbiT m pa3Ae/ia- 
eT xaMBpu, o6pa30BaHH«e 

AMtJ>^P eM U M ^ /1l>MWM nopujMeM 12 co cTemca- 
mm xopnyca. BHyTpeHH«» nonocTb ycTpoflcTBa 
3ano/weHa paBoMeft xuAKOCTbto m cxoMnfiH- 
cwpoeaMa c BKetuHeii cKeaxvmHow cpeAOw 
srtacTMMHWM KOMneHcaTOpoM 20. AopHHpyio- 
xouyc 14 w pacKaxbiBaioma* ronoBKa 16 
yCTaKOB/ieHy na xoHue nonoro WToxa 1 1 . npn 
3TOM;papK8Tb<BaioiAa« roiioeKa KMHeMaxuMe- 
ckm CB^3ana c 3/ieKTpoABMraTe^eM 3 nepea 
Ta/iacKonimecKMM san 21 Kopnyca. ycTanos- 
neMHwftwa gnopax xaseHvifl e nonoM urroxe 1 1 . 
nopoine 10, CB«3aMHWMt hum Ban 22 w nnaHe- 
Tap.iiWFi peAyKTOp 4, Ha aany 22 ycTanoaneH 
3KCueHTpMK 23,cnyxawii& npMBOAOM AByx 
nnynxepoQ rwApOHacoca 5. 

npoAO/vbHo-ro<t>pvipOBaHHbirt MeTan/iMMe- 
ckmvi nnacTbipb 17 a TpawcnopTHOM no/ionce- 
huh pacno/ioxen MexAy. T.e. yAepxcviBaeTca 
AopHwpyiOiUMM KonycoM 14 h ynopOM 13. 

fl/in saxpenneHWH yCTpoftcxaa b KO/ioHHe 
oho cH36xeHO ynopMwMM uj/iwpcaMn HHM SKO* 
pHMw(He noKa3aHbj). 

YCTpovictao pa6oiaeT c/ieAyom"w o6pa- 

30M. 

Ha MHTepBane npoaeAeHM* pgmohtho- 
M3on«uMOMHbix pa6oT no xa6enx> 2 BxniosaeT- 
c« 3/ieKTpoABviraTe/ib 3. KOTopwa sepes 
3KcueHTpwK 23 npMBOA^T b Ae&cxBwe n/iyHxe- 
pw ruAPOHacoca 5 w oAMOBpeM€nno bo Bpame- 
nwe sepea aa/iw 21 m 22 paCKBTweaiomYK) 
ro/)08Ky 16; nepBonasanbHO *copnyc 1 npw6o- 
pa 33flK0pwBaeTcn a ico/ioHHe Tpy6. a 3aTeM 
pa6oM3fl xviAKOCTb no icana/iydoT rwAPOMaco- 



ca nocTynaeT o kaMepy HdA AH<J><t>epeHUna/tb- 
hwm nopujMeM 12 m pafcoMee AaaneHne nepea 
ynop l3yAep^Maaer npoAO/ibHO-ro<t>pnp08aH- 
hwm Mera/inMHecKMw nnacTwpb 17. Flpn 3TOM 
oSpaTHw^ KnanaM 19 aanpuT. 

nocne AOCTM^ceHMR Heo6xoAMMoro Aaone- 
HMfl noAnpyxviHeHHbiwi 3o/ioTHMK-nepeK/noMa- 
Tenb 18 nepeMecTMTcn bmm3 ao ynopa. 
0TKpwBa« AOCTyn pa6oMePf >kmakoctw no K3ha- 
nyanoA nopiuenb 10 rwAPO^nwHApa 9. 

JDlopHnpyHDtUMPi Konyc 14. npoxoA« no 
n/iacTbipK> 17, 4>opMnpyeT ero e mm/imhap m 
npuxuMaeT x peMOHTwpyeMOi?i Tpy6e. a ero 
n/taaatoiu^e nnaujKM Ka/w6pYKn,co3AaB3fl ra- 
paHTVipoBanHbiti HaTAr. HepeMemaeMan acneA 
3a AopHnpyK5u;viM KOHycoM 14 pacoTbifiaio- 
maw ronoBKa 16 coaAaeT AononHUTe/ibHyx> 
nnacTvmecKyto Ae4>opwauMK> nnacrwpp 17 no 

M3Kp0~ H MMKpOHepOBHOCT^M BMyTpBH HBM 

CTenKn oScaAMOw KonOHHW vi ynpOHHRCT no- 
aepxHOCTHwCi cnoPi BHyTpeHHew noeepxnocTM 
n/iacTwpw 17. flpvi AOCTwxeHUM aepxHero no- 
noxeHun AOPH^PY 10 ^ 39 ronoaica 16 cbomm 
topuom BosAewicTByeT Ha ujtok K/tanaHa 19. 
KOTOpWM OTKpbiBaeT AOCTyn pafco^eft jkma^o- 
ctm n3 xaMepw M3A AwWepeMuuanbMUM n °P" 
UJH6M 12 no xawany is nonocTb BcacwaaHnfl 
rwAPOHacoca. 

S 3tom no/io>KeMMH KOHTaKYHart nnomaAb 
n yAep>«CMBaiomee ycw/iwe n/iacTup« 17 «a 
cienxe o6caAHO« ko/iohhw AOCTaTOMHbt a«« 
eroyAepxuBaHnq w AM^epenuvtanbHbift nop- 
ujeHb 12 BMecTe c AopHwpyiomMM KonycoM 14 
m pacKaTbiaajoiMeti ronOBxow 1 6 nepeMecTWTCfl 
BBepx, o6ecnesviBafi no/iMbi* hx bwxoa n/»a- 
cTUpa 17. 

Oocne aaoepiueHviq pa6orbi no ycraHOBKe 
n/iacTwpfl 17 3nexTponpMBOAOM 3 o6ecnew- 
eaercfl bcBo6oxcAeHMe xopnyca npw6opa ot 
cieHKw o6caAHoi^ ko/iohhw m 3aTeM yCTpOMCT- 

bo TpaHcnoprnpyeiCR Ha nosepxHocTb. 
CD o p m y n a n3o6peTCH»m 

• YCTpOHCTBO &(\SK peMOHta o5C3AHOVI KO- 

45 noHHW, BKJiioHaioiuee xopnyc. ycTanoB/ieHHwe 
b hcm anexTponpuBOA c peAyKTOpoM. rvtAPO- 
nacoc m rwAPouvi/iMHAP c nanbiM nopiuneM v\ 
uitokom, MeTa/i/iMMecKH* nnacTwpb, yCTanoB- 
neHHyio noA hum Ha Bany xopnyca pac^aTWBa- 
50 K>my»o ronofi^y m pa3MemeHHbi^ b HMXHew 
sacTM xopnyca c Bo3MO*HoCTbK> BsanMOAew- 
ctbh» c MeTannvmecKMM n/iacrupeM ynop. o t- 
/iHHdtomeecn tcm, mto, c qenbio nosMiue- 
hw* HaAeKHOCTvi yctaHOBKM MeTa/Jnvmeticoro 
55 nnacTbipa. oho cnaBxceno xecrxo cenaaHHUM 
c ynopOM npMBOAQM ero oceaoro nepeMeme- 
HUfl m pacno/ioxeHHWM HaA pacKatwaaioiAew 
ronoBxovi AopHwpyiom^M xonycoM, ycTOHos- 

neHHUM M3 lUTOKe rHAPOUWAMHApa C B03MOX- 

HoctbK) B3awM0AeMCTBMft c MeTan/inMecKUM 
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n/iacTbipeM. ea/i icopnyca KMMeMaTHwecKM cbr- 
33k c aneKTponpuBOAOM. npuBOA oceeoro ne- 
peM6iqeHM» ynopa Bbino/iHCH e enAe 
AM^epeHUMaiitHoro nopuiMw, ycTaHoeieM- 
Horo b icopnyce m b6pa3yiomero c ero ctchk^* 
mm A»e Kanepu, rwAPaB/MMecicM caasaHtibie 
mokaY Co6oh KaManoM C pacno/io*eHHWM B 



h6 m o6p9THbiM K/ianaHOM co ujtokom. npn 
3tom OAMa H3 icaMep rMApaB/iHMecKw cB«33Ha 
c nonocTbK) Har HeraMM«, APY^n - c nonocTbro 
ecacweaHna rnAP° Hacoca < 3 AopHMpyiomma 
Konyc yctaMOaneH c B03MO*cHOCTbio b3b*mo- 
Ae&CTBua b BepxHeM nonoaceHww co ujtokom 
OGpaTHoro Knanana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 

[lower right margin] (19) SU (11) 1659621 Al 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1 , of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 1 8, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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Cim Stewart 
TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 




OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. In and for the Stat* of Taxaa 

My commission expires 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 
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